This review examines the apparent paradox of how 'stimulants' reduce hyperactivity, while dopamine is known to enhance motor activity. During normal nerve activity, extracellular dopamine levels transiently rise many-fold. At low therapeutic doses to treat ADHD, stimulant drugs such as methylphenidate and dextroamphetamine reduce locomotion in both humans and animals. The drugs raise resting extracellular levels of dopamine several-fold, but reduce the extent to which dopamine is released with nerve impulses, compared to the impulse-associated release in the absence of the drug. This relatively reduced amplitude of impulse-associated dopamine would result in less activation of post-synaptic dopamine receptors which drive psychomotor activity. In addition, the elevated extracellular dopamine appears to reduce the number of dopamine receptors which are in the functional high-affinity state for dopamine. At higher doses, stimulants produce generalized stimulation of the nervous system, as a result of the very high concentrations of extracellular dopamine at rest, and the markedly increased release of dopamine with nerve impulses. These high levels of resting and pulsatile dopamine cause widespread stimulation of post-synaptic dopamine receptors, overcoming any concomitant presynaptic inhibition of dopamine release.
Interactions between the brain and the immune system are essential elements in the pathophysiology of diseases such as multiple sclerosis, neuroAIDS, and Alzheimer's. However, the neuroanatomical basis of these interactions have not been fully elucidated. In this study, the authors report that in Wistar rats of either sex bilateral electrolytic lesion of the medial forebrain bundle reduces body weight by 28% 7 days after lesioning, and in addition causes widespread infections and morphological changes in immune organs, such as the thymus, spleen and lymphonodes. Based on these results, the authors conclude that the central portion of the medial forebrain bundle contains neural circuits that are essential in maintaining the structure of the lymphoid organs and the proper functioning of the immune system.
Two commonly expanded CAG/CTG repeat loci: involvement in affective disorders? K Lindblad, P-O Nylander, C Zander, Q-P Yuan, L Stå hle, C Engströ m, J Balciuniene, U Pettersson, T Breschel, M McInnis, CA Ross, R Adolfsson, M Schalling
Manic depressive illness and recurrent depression are major psychiatric health problems. A strong hereditary component is present but no disease genes have been reported so far. The present study shows that an unusually large piece of DNA (an expanded CTG repeat) within a gene on chromosome 18 is much more common in individuals with manic depressive illness and recurrent depression than in healthy individuals. This type of gene abnormalities has previously been found in other disorders including Huntington's disease and myotonic dystrophy. The extra piece of DNA on chromosome 18 confers a 2-3 fold increased vulnerability to manic depressive illness and recurrent depression, but is not in itself enough to cause disease. The results also suggest that the severity of the disease depends on the size of the extra DNA piece; so that for example, the age of onset occurs earlier, the larger the extra DNA piece is.
Growth-associated protein (GAP-43), its mRNA, and protein kinase C (PKC) isoenzymes in brain regions of depressed suicides P Hrdina, G Faludi, Q Li, C Bendotti, K Tekes, P Sotonyi, M Palkovits This study investigated, in brain regions of depressed suicide victims and matched controls, whether the changes in monoaminergic receptors observed in suicide victims are associated with an alteration in functional proteins involved in signal transduction, namely protein kinase C (PKC) and growth-associated protein-43 (GAP-43). A major finding of the study was a significant decrease in GAP-43 protein levels and its mRNA in prefrontal cortex (BA 9) of suicide brains with no significant change in other regions. PKC isoenzymes were not significantly altered. Since GAP-43 plays an important role in plasticity of synaptic connection, the finding of its selective reduction in prefrontal cortex suggests that a dysfunctional synaptic organization in this region may be associated with depression and suicidal behavior. The study provides the first evidence of an alteration in a protein related to neuronal plasticity in the brain of depressed suicide victims. Attention deficit hyperactivity disorder is one of the most common psychiatric disorders of childhood and affects about 3-5% of children in the United States. One subtype of this disorder is characterized mainly by inattentive symptoms (ADHD-inattentive type), whereas another subtype combines inattentiveness with hyperactivity and impulsiveness (ADHD-combined type). From twin studies there is considerable evidence that ADHD is a highly heritable disorder. One candidate gene for ADHD is the dopamine receptor D4 gene (DRD4) that is expressed in brain areas related to attention. This study investigated the association of a 7-repeat DRD4 variant to both subtypes of ADHD by comparing the frequency of the 7-repeat variant in affected children vs controls. The high risk 7-repeat variant was found more frequently in children with ADHD combined type and inattentive type than in control children. Within sibling pairs, brothers or sisters with more copies (2 vs 1 and 1 vs 0) of the 7-repeat variant have more symptoms of inattention than their siblings with fewer copies of the 7-repeat variant. These findings suggest an association between DRD4 and both the inattentive diagnostic type and the inattentive symptoms of ADHD.
Evidence that the dopamine D4 receptor is a susceptibility gene in attention deficit hyperactivity disorder SL Smalley, JN Bailey, CG Palmer, DP Cantwell, JJ McGough, MA Del'Homme, JR Asarnow, JA Woodward, C Ramsey, SF Nelson In every 100 children and adolescents, about 5-10 will have marked difficulties with school, home, and/or social activities due to inattention and/or hyperactiveimpulsive behavior that meet the diagnostic criteria of attention deficit hyperactivity disorder (ADHD). Studies of twins, families, and adopted offspring suggest that ADHD is largely due to genetic factors. In a search for the underlying genetic cause of ADHD, the authors examined DNA differences at the dopamine D4 receptor gene in a sample of 133 families with at least one child with ADHD (84 of these families have two or more ADHD children). A DNA variant, the 7-repeat allele, was found to play a minor role in the development of ADHD in these families, accounting for a 1.5-fold increase in risk. This gene appears to play a role in ADHD regardless of the presence or absence of hyperactive-impulsive symptoms suggesting that it may influence core symptoms of inattention.
Lack of an association between a dopamine-4 receptor polymorphism and attentiondeficity/hyperactivity disorder: genetic and brain morphometric analyses FX Castellanos, E Lau, N Tayebi, P Lee, RE Long, JN Giedd, W Sharp, WL Marsh, JM Walter, SD Hamburger, EI Ginns, JL Rapoport, E Sidransky Although multiple interacting causes are likely to be involved in attention-deficit/hyperactivity disorder (ADHD), family, adoption, and twin studies suggest that the most important causes are genetic. One of the common forms of a particular dopamine receptor (DRD4*7R) has been associated with ADHD and with Novelty Seeking by several groups. The authors examined this possible association in 41 children with severe ADHD and 56 healthy controls that were group matched for ethnicity and sex. They did not find the expected difference in the frequency of the DRD4*7R allele (22.0% vs 20.5% in patients and controls, respectively). They also did not find differences in behavior or in brain anatomy between those children who had at least one copy of DRD4*7R and those who did not. These data do not support the reported association between DRD4*7R and the behavioral or brain morphometric phenotype associated with ADHD.
C677T polymorphism in methylenetetrahydrofolate reductase gene and psychoses H Kunugi, R Fukuda, M Hattori, T Kato, M Tatsumi, T Sakai, T Hirose, S Nanko
A common missense mutation (C677T) of the methylenetetrahydrofolate reductase (MTHFR) gene has been shown to be a risk factor for premature cardiovascular disease and neural tube defect. The deficient activity of MTHFR, which leads to homocysteinuria and homocysteinemia, has also been implicated in the pathogenesis of psychiatric conditions such as schizophrenia and affective disorders. The authors examined the possible association of the polymorphism of the MTHFR gene with schizophrenia, bipolar disorder, and unipolar depression. However, no significant genotypic association was found for any of the diagnostic groups, indicating no major role of the mutation in the pathogenesis of major psychoses. Alzheimer disease (AD), the most common form of dementia in the elderly, is characterized by a progressive deterioration in memory, language and other cognitive functions. Depressive manifestations are fre-quently observed in AD disease but it is still unknown if they are related to biological factors or if they represent the patients' reaction to the diagnosis and to the limitations of the disease. The association of the less efficient short variant of the serotonin 5-HT transporter linked polymorphism (5-HTTLPR) has been previously investigated in depression, schizophrenia and autism. In this study, the authors observed that the 5-HTTLPR short allele is more common among AD patients while the long allele is more common among normal controls. The present study confirms, in a different population, that the short variant of the 5-HTTLPR polymorphism may be a risk factor for late onset AD but it is unknown if it is related to the depression which may be associated with AD.
Support for the possible locus on chromosome 4p16 for bipolar affective disorder H Ewald, B Degn, O Mors, TA Kruse
No genes involved in bipolar affective disorder have yet been identified and reported. One of the most interesting chromosome regions potentially harboring genes involved in bipolar affective disorder susceptibility is chromosome 4p16 for which significant evidence for linkage has been reported in Scottish families. This chromosome region contains genes of neuropsychiatric importance encoding the dopamine D5 receptor and an adrenergic receptor (2C). The authors studied chromosome 4p including the two candidate genes with twopoint lod scores as well as a non-parametric method. The highest lod score found in the two-point linkage analyses was 2.00 at 0.03 recombination fraction for D4S394 assuming a recessive mode of inheritance. This marker was also the most significant in the original Scottish study. Simulation showed that such a lod score would only occur six out of 10 000 times with an unlinked marker. Though the present study thus replicates the Scottish findings according to the criteria suggested by Lander and Kruglyak, caution is warranted as the mode of inheritance which yielded the highest lod score in the two studies was different. Final proof will have to await the identification of a DNA sequence variation on chromosome 4p16 of functional significance for bipolar disorder.
An association study of a functional polymorphism of the serotonin transporter gene with personality and psychiatric symptoms AF Jorm, AS Henderson, PA Jacomb, H Christensen, AE Korten, B Rodgers, X Tan, S Easteal A functional polymorphism in the regulatory region of the serotonin transporter gene has been reported to be associated with anxiety-related personality traits. The authors attempted to replicate this finding in an association study involving 759 Caucasians selected from the general Australian population. They found no associations with the personality traits of neuroticism, negative affect or behavioral inhibition, with anxiety and depressive symptoms, or with alcohol misuse. Because of the size of the sample, these negative findings are unlikely to be due to a lack of statistical power. Several chromosomal regions have been associated with familial schizophrenia. The authors have carried out linkage analysis with 56 microsatellite markers in 62 Finnish schizophrenia families on six regions: 3p, 5q, 6p, 8p, 20p, and 22q. Founder effect and subsequent genetic drift in this isolated population justify the hypothesis that genes on some of these regions could potentially have a predominant role in the predisposition to schizophrenia in these families. No significant evidence for linkage was observed in any of the six chromosomal regions. However, markers on all studied chromosomal regions, except 3p, revealed positive lod scores, the highest being 1.80 with markers D6S260 and D8S260. J Licinio, MD Editor
